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Takasi Yamazaki*: Embryological studies in Ebenales (2) 

\m m*: * 47400 ® ( 2 ) 


(PI. XXV) 

Symplocaceae 

The embryology in the Symplocaceae has not been sufficiently studied 
up to date. I report the embryology of Symplocos chinensis in this paper. 
The material was collected from Kami-saginomiya, Nakano-ku, Tokyo Pref., 
and fixed in formalin-acetic-alcohol. 

Ovule and embryo sac The ovary is bilocular and has 4-6 anatropous 
ovules in each locule on an axile placenta (PI. XXV : 1). The ovule is uni- 
tegumic and tenuinucellate. The integument consists of 6-9 cell layers. In 
mature embryo sac stage the innermost layer of the integument is made of 
thin cells arranged regularly. A single hypodermal archesporial cell dif¬ 
ferentiates into the young nucellus (Fig. 1: 1). The nucellus represented by 
a single layer of cells degenerates early. The archesporial cell functions 
directly as the megaspore mother cell and divides giving rise to a linear 
tetrad of four megaspores (Fig. 1: 5). The chalazal one functions and gives 
rise to the embryo sac. The functional megaspore undergoes three nuclear 
divisions leading to the formation of two, four and eight-nucleate gameto- 
phyte stages (Fig. 1: 2 and 3). The mature embryo sac is filiform in shape 
and shows the usual organization (Fig. 1:4). Three antipodal cells lie side 
by side and degenerate before the fertilization. 

Formation of the endosperm The endosperm is the cellular type. The 
first division of the primary endosperm nucleus takes place with a trans¬ 
verse wall to form a micropylar and a chalazal chambers (Fig. 1:7). The 
chalazal one undergoes transverse division (Fig. 1:8). Subsequent divisions 
are irregular and all the cells divide and contribute to the endosperm forma¬ 
tion (Fig. 1: 9 and 10, Fig. 2 12). The mature endosperm is an ovoidal body 
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.and consists of many cells containing no starch but much oil (PI. XXV: 6). 
The endosperm haustorium cannot be found anywhere. 

Embryogeny After the fertilization, the zygote elongates. Most of the 
cytoplasm remains near the top of the elongated cell and the nucleus is also 
located in this position (Fig. 3:1). The first division is transverse resulting 
in an apical cell ca and a basal one cb (Fig. 3: 2). The basal cell cb un¬ 
dergoes a few transverse divisions to form the uppermost tier m and the 
basal cells ci (Fig. 3: 4 and 5). The cells ci contributes to the formation 
of the suspensor s. The tier m differentiates as the apical part of the root 
•cap co. The upper cell ca divides longitudinally to form two cells and then 
transversely to from two tiers of two cells each cc and cd (Fig. 3:4). Then 



Fig. 2. Symplocos chinensis. 11: Young stage of the seed showing regularly arranged and 
thick walled cells of the innermost layer of the integument. xl40. 12: Young endosperm 
x70. 13: A part of the fruit showing the thin seed coat and thick pericarp. The dotted 
cells contain tannin. X170. a, Exocarp, b, Mesocarp. c, Endocarp. d. The innermost 
layer of the pericarp, s. Seed coat, e, Endosperm. 
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longitudinal divisions in both tiers result in two tiers of four cells each 
(Fig. 3:6). Four cells of the upper tier cc are divided by tangential walls 
to form outer and inner daughter cells (Fig. 3: 8). The outer daughter 
cells are divided only by anticlinal walls and give rise to the epidermal 
initials. The divisional sequence of the inner daughter cells is not definite, 
whether longitudinal followed by transverse or in the reverse order. Thus 
formed inner daughter cells of the tier cc differentiate to be the mother 
cells of the cotyledonary initials and the elements which constitute the stem 
apex from inside. Four cells of the lower tier cd are divided by longituninal 
walls to produce the outer and inner cell layers (Fig. 3: 8) and divide 
transversely to produce the upper and the lower tier l and l' (Fig. 3: 9 and 
10). The upper tier l repeats periclinal and anticlinal divisions and pro¬ 
duces the plerome and periblem initials (Fig. 3: 11 and 12). The lower 
tier l' divides comparatively slowly to form the initials of the central cyl¬ 
inder of the hypocotyl icc and the initials of the root cortex iec (Fig. 3: 
13, PI. XXV : 3-5). The mature embryo which is strongly curved and fili¬ 
form in shape comprises two small cotyledon pco and a elongated hypocotyl 
phy (PI. XXV: 6). 

The process of the embryo formation of Symplocos chinensis is as follows : 

o-ca—-cc-pvt + pco 

[- 1 .— . phy 

- P-icc + iec 

m-co 

ci-s 

Seed In the flowering stage the ovary has 4-6 ovules, but only one 
(rarely two) ovule is developed (PI. XXV: 2) and the ripe fruit has gener¬ 
ally one seed. In mature seed the integumental cells are crushed and form 
the seed coat of thin membrane (Fig. 2: 13, s). The endosperm occupies 
the entire seed cavity being oval in shape and contains abundant oil. The 
cells of two or three middle layers of the ovary wall develop lignified thick- 
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Fig. 3. Symplocos chinensis. Stages in embryo formation. x350. 

enings with a brown tint and look like a seed coat. The ovary wall is 
differentiated into three zones (Fig. 2: 13): 7-8 celled layers of exocarp 
consisting of enlarged fleshy cells (a), two or three layers of mesocarp con¬ 
sisting of lignified thickened cells (b) and 5-6 celled layers of endocarp 
consisting of hyaline cells and some tannin ones (c). A innermost layer 
of the pericarp consists of small cutinized brown cells (d). 
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Explanation of Plate XXY 

Symplocos chinensis 1: Longitudinal section of the young flower. x4(L 
2: Young fruit having one developing seed and two degenerated ones. x20. 
3: Young embryo. x225. 4: Young embryo. xl20. 5: Young embryo 

showing initials of the root cortex and the central cylinder, same with fig. 
4. x350. 6: Mature embryo. x20. 
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